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Abstract: The genus Phytobius Schoenherr, 1833 (Ceutorhynchinae: Phytobiini) from China was revised on 
the basis of morphological observations and barcode identification. The distribution of the type species P. 
leucogaster (Marsham, 1802) in China was confirmed for the first time, based on specimens collected from 
Beijing and Tianjin. Another species, P. friebi Wagner, 1939 was found widely distributed along the east coast 
of China. The morphologically varied populations from the north (Heilongjiang) and south (Zhejiang) are 
suggested to be the same species based on the genetic divergence and phylogeny analysis of CO1 sequences. 
The plant association of the species with Polygonum hydropiper L. (Polygonaceae) was discovered. Habitus 
photographs, illustrations of important characters, distribution map, and a key to both species are provided. 
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Introduction 


Phytobius Schoenherr, 1833 was first established for Rhynchaenus myriophylli Gyllenhal, 
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1813 (= Curculio leucogaster Marsham, 1802). Presently, four species in this genus have been 
recorded worldwide, including one Holarctic species, P leucogaster (Marsham, 1802), two 
East Asian species, P. friebi Wagner, 1939 and P. japonicus Roelofs, 1875, and one South 
African species, P. rufipes Colonnelli, 1986. Both P. leucogaster and P. japonicus were found 
on the aquatic plant Myriophyllum (Haloragaceae). The biology of the other species others is 
still unclear (Colonnelli 2004; Yoshitake 2011). 

This genus belongs to the tribe Phytobiini in the subfamily Ceutorhynchinae of the 
Curculionidae (Alonso-Zarazaga & Lyal 1999; Colonnelli 1986, 2004). It is closely related to 
the genera Pelenomus Thomson, 1859 and Neophytobius Wagner, 1936, which were 
previously considered as subgenera of Phytobius s. lat. (Wagner 1936, 1937, 1939). These 
three genera differ from the other Phytobiini groups by sharing a six-segmented antennal 
funicle and the bilobed tarsal segment II distinctly wider than II. However, since 
Neophytobius can be easily recognized from its V-shaped incision on apical margin of 
pronotum, and rows of muricate tubercles on at least four lateral intervals of elytra (Colonnelli 
1986), Pelenomus remains the most closely related genus, by sharing the principal 
characteristics above. The known habitat information of members of these taxa are mainly on 
Polygonum (Polygonaceae) and Myriophyllum (Halorhagaceae) (Colonnelli 2004; Yang et al. 
2013). 

In China, the distribution of Phytobius species is rather limited, with only P. friebi 
recorded from Shaowu of Fujian Province (Voss 1958). The probable distribution of P 
leucogaster is based on considered according to the present knowledge of the species (Caldara 
& O’Brien 1995). During our study of Chinese Phytobiini, an extensive series of specimens 
from various localities in China were observed, which contributed new knowledge in 
distribution records, species variation and CO1 barcodes. Therefore, here we revise Phytobius 
from China, redescribing these two species with detailed illustrations, differential diagnoses, 
and distributional information, as well as a key to both species. 


Material and methods 


Material examined. Specimens preserved in the following institutions were examined in 
the course of this study: Entomological Laboratory, Kyushu University, Fukuoka, Japan 
(ELKU), Institute of Zoology, Chinese Academy of Sciences, Beijing, China (IZCAS), 
National Institute for Agro-Environmental Sciences, Tsukuba, Japan (NIAES), and Institute of 
Forestry Protection, Zhejiang A & F University, Zhejiang, China (ZAFU). 

Preparation and observation. External structures of the specimen were observed under a 
Leica M205C stereoscopic microscope. Measurements of body parts are defined and 
abbreviated as follows: LB — body length, from the apex of the pronotum to the apices of 
elytra, LR — rostrum length, in lateral view, WP — maximum width of pronotum, LP — 
pronotum length, from the base to the apex along the midline, WE — maximum width of 
elytra, and LE — elytra length, from the basal margin to the apex. All measurements are in 
mm. Habitus photographs of Figs. 1-13, 26-34 were taken using a Keyence VHX-5000 and 
VH-Z20 stereoscopic microscope lens. Examination of terminalia was conducted as follows: 
specimens were macerated in hot water and dissected under a stereoscopic microscope; the 
abdomen was removed from the body and then cleaned in hot 10% NaOH solution for 5—10 
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min; terminalia were extracted from the abdomen and mounted on slides with glycerol (male) 
or pure water (female), examined using a Leica DM2500 optical microscope, and illustrated, 
in detail, using a camera lucida. 

DNA extraction, PCR amplification, and sequencing. The molecular analysis was carried 
out on two samples of Phytobius: representing the Heilongjiang and Zhejiang populations. 
Voucher specimens and extracted genomic DNA are deposited in Institute of Forestry 
Protection, Zhejiang A & F University, Zhejiang, China (ZAFU). We extracted DNA with the 
Qiagen DNeasy Blood & Tissue Kit (Qiagen, Hilden, Germany) using from samples preserved 
in ethanol, no external morphological damage occurred for the Heilongjiang sample and the 
whole weevil was ground for the Zhejiang sample. The 5’ end of the cytochrome c oxidase 
subunit 1 gene (CO1) was amplified, using the following thermal profile: an initial 
denaturation at 94°C for 2 min; 40 cycles at 94°C for 15 s (denaturation), 45-57°C for 15 s 
(annealing), and 60°C for 2 min (extension); and a final extension at 60°C for 7 min. Each 
PCR reaction mixture (60 uL) contains 6 uL 1x PCR buffer, 6 uL dNTPs (0.2 mmol/L), 6 ul 
Mg” (25 mmol/L), 1.2 uL of each primer (10 umol/L), 4 uL total undiluted DNA template, 
0.5 uL Taq polymerase (5 U/uL, Takara Bio Inc.), and 35.2 uL ddH>O. PCR primers were 
taken from Folmer et al. (1994) as follows: LCO1490 (CO1, forward) 
5’-GGTCAACAAATCATAAAGATATTGG-3’ and HCO2198 (COI, reverse) 
5’-TAAACTTCAGGGTGACCAAAAAATCA-3’. The amplified fragments were run on an 
agarose gel at 1% to verify the integrity of the fragments, after which the PCR products were 
sent for purifying and sequencing in both chain directions to Sangon Biotech (Shanghai, 
China). 


Figures 1, 2. Phytobius leucogaster, male, from Tianjin, China. 1. Habitus, dorsal view; 2. Habitus, lateral 
view. Scale bar = 0.50 mm. 


The CO1 sequences (672 bp) of both the samples were deposited in Bold Systems 
(http://www.boldsystems.org/) (BIN BOLD: ADH9206, ADI0220) and all the other 134 
Ceutorhynchinae sequences were retrieved from BOLD and GenBank (Supplement 1). 
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Sequence alignment and phylogenetic analysis. The phylogenetic analysis involved 136 
CO1 sequences for 21 species of Phytobinii and Ceutorhynchus assimilis (as an outgroup) 
weevils, and 18 species having at least two sequences (Supplement 1). There were a total of 
411 positions in the final dataset, eliminating those containing gaps or missing data. The range 
of genetic diversity of both weevil populations and the tribe was estimated using the p-distance 
and Kimura 2-parameter (K2P) model in MEGA v6.0 (Tamura and Nei 1993; Tamura et al. 
2013). Phylogenetic tree construction was performed using a neighbor-joining (NJ) (Saitou 
and Nei 1987) bootstrap support analysis (1,000 replicates) in MEGA v6.0, to evaluate 
similarity among the two populations and to compare with closely related sequences. 


Taxonomy 


Phytobius Schoenherr, 1833 

Phytobius Schoenherr, 1833: 20. 

Litodactylus Redtenbacher, 1849: 399. 

Phytobius (Phytobius): Wagner, 1939: 56. 

Phytobius Schoenherr, 1833: Colonnelli, 1986: 159 — Alonso-Zarazaga & Lyal, 1999: 108 (in catalog). — 
Colonnelli, 2004: 29 (in catalog); 2013: 210 (in catalog). 

Type species. Rhynchaenus myriophylli Gyllenhal, 1813 = Curculio leucogaster Marsham, 1802. 


Figures 3-8. Heads of Phytobius spp. 3-5. P. leucogaster. 3. Male, from Tianjin, China; 4, 5. Female, from 
Beijing; 6-8. P. friebi, from Heilongjiang, China. 6. Male; 7, 8. Female. 3, 4, 6, 7. Dorsal view. 5, 8. Lateral 
views. Scale bars = 0.10 mm. 
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Male. Dark brown in general appearance. 

Vestiture thick (Figs. 1, 2, 31-34). Head (Figs. 3-8) covered with dense white to 
yellowish-brown oval scales on the disc and eye margins, rostrum generally with dense white 
oval scales on the disc and hair-like scales at the apex. Pronotum with yellowish-brown to dark 
brown oval scales on the disc, and with white oval scales on the median suture and lateral 
sides (Fig. 9). Elytra (Figs. 1, 2, 31-34) with dense yellowish-brown to dark brown oval scales. 
Underside of body densely covered with white oval scales (Fig. 11). Legs densely clothed with 
white oval scales on femora and tibiae (Fig. 12). Pygidium with dense dark brown oval scales 
on the disc and white lanceolate scales along the margins. 

Head (Figs. 3-8) moderately punctured, vertex with a median carina from the base to 
apex, carina becoming obscure apically, frons faintly narrower than the base of rostrum, more 
or less widened basally, eyes medium-sized, weakly convex. Rostrum (Figs. 3-8) relatively 
slender, evenly curved, dorsal surface without a median carina or sulcus, with shallow 
elongate clear punctures on each side, forming two or three lines of ill-defined wrinkles, sides 
subparallel, more or less widened at the apex, apical part of rostrum smooth, shining, with fine 
punctures. Antennal scape moderate in length, evidently clavate, round and fringed with three 
or four setae at the apex, funicule six-segmented, club lanceolate, finely pubescent except the 
basal part (Fig. 10). 

Pronotum (Figs. 1, 3-9, 31, 33) wider than long, bearing a pair of sharp tubercles at the 
middle of lateral sides. Dorsum with a shallow median suture along entire length, punctures 
deep and large in the basal part and relatively smaller along apical and lateral margin, apical 
margin moderately raised. Scutellar shield ovate. 

Elytra (Figs. 1, 2, 31-34) widest at humeri, sides subparallel, then moderately convergent 
towards subapical calli. Intervals moderately flattened, each with three or four rows of large 
and acute squamate granules, striae broad and shallow, with relatively distinct punctures. 

Legs (Fig. 12) slender, distance between procoxae slightly narrower than basal width of 
rostrum, mesocoxae (Fig. 11) separated by a distance equal to apical width of rostrum. Femora 
clavate, without teeth, metafemora more inflated than pro- and mesofemora, mesotibiae 
sharply mucronate, bilobed tarsal segment III distinctively wider than segment II, claws free 
and simple (Figs. 12-15). 

Sterna simple, lacking rostral channel (Fig. 11). Venter densely and coarsely punctured, 
mesoventrite densely and finely punctured, metaventrite with dense medium-sized punctures 
on the disc and sparser and coarser punctures on the sides, lateral pieces of the meso- and 
metaventrites sparsely and coarsely punctured. Pygidium coarsely and reticulately punctured, 
bottom of each puncture opaque due to dense minute punctations, upper flange arcuate 
downward on each side. 

Female. Rostrum (Figs. 4, 5, 7, 8) slightly more slender. Tibiae simple, not mucronate on 
all legs. Otherwise, practically same as in the male. 

Remarks. Phytobius is most closely related to Pelenomus, sharing most of the important 
generic characteristics, including six-segmented antennal funicle, apical margin of the 
pronotum straight in the middle and laterally limited by a pair of sharp denticles with the 
distance as wide as rostral width, a pair of lateral tubercles on pronotum, elytral intervals V-IX 
with contiguous vestiture, bilobed tarsal segment III distinctly wider than II, femora edentate, 
and sterna lacking rostral channel (Yang et al. 2013). 
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Consequently, the diagnostic character to distinguish these two genera is only the density 
of their vestiture. Pelenomus can be distinguished by much sparser vestiture, whereas almost 
all of the body of Phytobius is covered with dense scales (Colonnelli 1984, 2004; Hong et al. 
2011; Yang et al. 2013). However, this generic division of species does not always agree with 
this character state, since the vestiture on Pelenomus waltoni (Boheman, 1843) and P. 
canaliculatus (Fähraeus, 1843) is rather thick as in Phytobius. According to these 
morphological and biological similarities, Colonnelli (1980) found no reason to retain the 
division of the taxa proposed by Wagner for species only from the Palearctic Region. In any 
case, further data from morphology or molecular study would be necessary to confirm the 
systematic status of these two genera. 

Furthermore, the relative length of rostrum is a typical generic character for Phytobinii, 
but it does not work well for clarifying Phytobius and Pelenomus. Thus, further study is 
necessary to redefine the two genera because it is difficult at present to distinguish them based 
on morphology, except for the vestiture, which is considered remarkably thick in Phytobius 
and relatively sparse in Pelenomus. 

Distribution. Holarctic; Africa (Colonnelli 2004). 

Host plants. Myriophyllum (Halorhagaceae) (Colonnelli 2004). 


Key to Chinese species 
. Rostrum relatively slender, about 2.5 times as long as wide, about 0.8 times as long as pronotum (Figs. 3-5). 


i 


Pronotum with a transverse arched sulcus closely before the lateral tubercules (Fig. 9). Elytra with a large 
cordiform scutellar shield spot at basal part of intervals I-III, and interval V keel-like prominent in basal 1/3 
(Figs. 1, 9). Penis relatively thin in profile, lateral sides moderately curved internally at apical half and not 
closed (Figs. 16-20, 26-27) een P. leucogaster (Marsham) 
-. Rostrum relatively stout, about 1.8 times as long as wide, about 0.5-0.7 times as long as pronotum (Figs. 6- 
8). Pronotum evenly convex on disc (Figs. 31, 33). Elytra lacking scutellar shield spot, and interval V 
uniformly and moderately convex in basal part (Figs. 31, 33). Penis relatively thick in profile, lateral sides 
strongly curved internally and closed at apical 1/4 (Figs. 28-30, 21-23) een P. friebi Wagner 


1. Phytobius leucogaster (Marsham, 1802) (Figs. 1-5, 9-10, 12-15, 16-27, 45), new record to 
China 

Curculio leucogaster Marsham, 1802: 253 (type locality: Europe). 

Rhynchaenus paroculus Gravenhorst, 1807: 207. 

Rhynchaenus myriophylli Gyllenhal, 1813: 152. 

Poëphagus suffriani Gistel, 1857: 532. 

Phytobius griseomicans Schwarz, 1892: 165. 

Litodactylus leucogaster spp. semiruber Reitter, 1916: 177, note. 

Phytobius leucogaster: Caldara & O’Brien, 1995: 401. — Hong et al., 2000: 114. — Korotyaev & Hong, 
2004: 144. — Colonnelli, 2004: 30 (in catalog). — Hong et al., 2011: 70. — Colonnelli, 2013: 211 (in catalog). 

Description. Male. LB: 2.53 mm, LR: 0.56 mm, WP: 0.88 mm, LP: 0.70 mm, WE: 1.40 mm, 
LE: 1.80 mm. n = 1 for all measurements. Habitus as shown in Figs. 1, 2. 

Elytra (Fig. 1) with a large cordiform scutellar shield spot at the basal part of intervals 
HII. 

Rostrum (Fig. 3) relatively slender, 0.80 times as long as the pronotum, sides subparallel 
along entire length, evenly curved in lateral view. Antennae inserted at the middle of rostrum, 
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with scape 0.78 times as long as the funicle. Length ratio of funicular segments I: II: HI: IV: V: 
VI = 3.33: 2.34: 1.34: 1.00: 1.00: 1.33 and width ratio = 1.44: 1.19: 1.00: 1.29: 1.29: 1.53. 


Figures 9-15. Diagnostic characteristics of Phytobius, by P. leucogaster, male, from Beijing, China, except. 
11. P. friebi, female, from Heilongjiang, China. 9. Pronotum, dorsal view; 10. Antenna; 11. Venter of thorax; 
12. Legs; 13. Mucro on mesotibiae; 14. Tarsus; 15. Tarsal claw. Scale bars = 0.50 mm (Figs. 9, 11, 12); 0.20 
mm (Figs. 10, 13, 14); 0.10 mm (Fig. 15). 


Pronotum (Figs. 1, 9) 1.26 times as wide as long, 0.39 times as long as elytra and 0.63 
times as wide as the elytra, and with a transverse arched sulcus closely before the lateral 
tubercules. Elytra (Fig. 1) oval, 1.29 times as long as wide, 2.57 times as long as pronotum and 
1.59 times as wide as pronotum. Intervals weakly convex, twice as wide as the striae, basal 1/3 
of interval V keel-like prominent. Ventrite I shallowly concave on disc, ventrite V simple, 
without concavity or denticle. Length ratio of ventrites I: II: HI: IV: V = 4.23: 2.23: 1.00: 1.00: 
1.31 and width ratio = 2.03: 1.79: 1.54: 1.34: 1.00. 

Pygidium 1.10 times as wide as long. Sternite IX (Fig. 20) with spiculum gastrale as long 
as the penis and longer than its apodeme, bent leftward. Tegmen (Fig. 19) with apodeme stout, 
nearly half as long as the diameter of the tegminal ring, gradually narrowed basally. Penis 
(Figs. 16-20, 26-27) relatively thin in profile, lateral sides subparallel in basal half, 
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moderately curved internally at the middle, then gradually convergent apically, apical 


projection rounded at apex. Endophallus (Fig. 16) with dense dentiform spicules in median 
part. 


17 “95 


Figures 16-25. Male and female genitalia of Phytobius leucogaster from Beijing, China. 16-20. Male; 21-25. 
Female. 16. Penis, dorsal view; 17. Apex of the penis, dorsal view; 18. Penis, lateral view; 19. Tegmen; 
20. Sternites IX. 21. Terminalia, lateral view; 22. Tergite VIII; 23. Sternite VIII; 24. Coxite and stylus; 
25. Spermatheca. Scale bar = 0.20 mm (Figs. 16-23); 0.10 mm (Figs. 24, 25). 


Female. LB: 2.42 mm, LR: 0.62 mm, WP: 0.89 mm, LP: 0.76 mm, WE: 1.35 mm, LE: 
1.63 mm. n = 1 for all measurements. 

Rostrum (Figs. 4, 5) 0.81 times as long as pronotum. Pronotum 1.26 times as wide as 
long. Elytra 1.21 times as long as wide. 

Pygidium 1.09 times as wide as long. Tergite VII (Fig. 22). Sternite VIII (Fig. 23) with 
several minute setae near the apex, arms very wide, 1.3 times as long as apodemes, almost as 
long as coxite and stylus combined, widely separated, with inner margins shallowly arcuate 
and gradually broadened apically, with outer margins broadly arcuate, apodemes short and 
slender. Coxites (Fig. 24) robust, nearly five times as long as styli, styli apicolaterally inserted, 
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moderate in length, nearly three times as long as wide. Spermatheca (Fig. 25) with cornu 
robust, strongly curved, collum indistinct, ramus strongly marked, insertions of the duct and 
gland relatively close to each other. Otherwise, similar to the male. 


Figures 26-30. Male genitalia of Phytobius spp. 26, 27. P. leucogaster, from Beijing, China; 28-30. P. friebi, 
from Heilongjiang, China. 26, 28, 29. Apex of the penis, dorsal view. 27, 30. Apex of the penis, lateral view. 
Scale bars = 0.25 mm. 


Distribution. China (Beijing, Tianjin — new record; Fig. 45); Holarctic (Colonnelli 2004). 

Specimens examined. 19, China, Beijng, Xijiaogongyuan, 20-VI-1951, IOZ(E)894932 
(IZCAS). 14, Nanyuan, 10-VI-1955, Yiran ZHANG leg, IOZ(E)895652 (IZCAS). 16, 
Tianjing, Jinghai, Liangwangzhuang, 20-VIII-1959, IOZ(E)895651 (IZCAS). 

Biological notes. On Myriophyllum (Haloragaceae) (Caldara & O’Brien 1995). 

Remarks. The type species is unique in having a slender rostrum as long as the pronotum, 
a large cordiform scutellar shield spot at basal part of intervals I-III, interval V keel-like 
convex in the basal 1/3, and pronotum with a transverse arc sulcus closely before the lateral 
tubercules. 


2. Phytobius friebi Wagner, 1939 (Figs. 6-8, 11, 28-30, 31-45) 
Phytobius (s. str.) friebi Wagner, 1939: 77 (in key) (type locality: Wladiwostock und Tschita 
(Transbaikalien)). 
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Phytobius (s. str.) friebi Wagner, 1937: 306, nomen nudum. 

Phytobius friebi: Voss, 1958: 64 (Shaowu). — Morimoto, 1989: 512 (in checklist). — Yoshitake et al., 
2004: 104 (in checklist). — Colonnelli, 2004: 30 (in catalog); 2013: 210 (in catalog). 

Phytobius japonicus (not Roelofs, 1875): Hong et al., 2000: 114 (Korea; 279, fig. 166: misidentification). 
— Hong et al., 2011: 69 (267, fig. 31: misidentification). 

Description. Male. LB: 2.21-2.35 mm (mean, 2.26 mm), LR: 0.34-0.44 mm (0.41 mm), 
WP: 0.83-0.89 mm (mean, 0.86 mm), LP: 0.57-0.65 mm (0.62 mm), WE: 1.29-1.44 mm 
(1.35 mm), LE: 1.46-1.56 mm (1.51 mm). n = 10 for all measurements. Habitus as shown in 
Figs. 31-34. 


Figures 31-34. Phytobius friebi, male. 31, 32. From Heilongjiang; 33, 34. From Zhejiang. 31, 33. Habitus, 
dorsal views; 32, 34. Habitus, lateral views. Scale bars = 0.50 mm. 
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Elytra (Figs. 31-34) uniformly covered with metallic brown or paler scales, without 
scutellar shield spot. 

Rostrum (Fig. 6) robust, 0.53-0.71 times as long as the pronotum, sides subparallel in 
basal part and very weakly widened at apex. In lateral view, the rostrum is curved at the 
antennal insertion, with dorsal outline slightly more steeply curved than the ventral. Antennae 
inserted at apical 1/3 of rostrum, with scape 0.64 times as long as the funicle. Length ratio of 
funicular segments I: II: III: IV: V: VI = 3.67: 2.33: 2.00: 1.00: 1.00: 1.00, and width ratio = 
1.45: 1.31: 1.08: 1.00: 1.53: 1.31. 

Pronotum (Figs. 31, 33) 1.33—1.43 times as wide as long, 0.38-0.43 times as long as and 
0.62-0.66 times as wide as the elytra, with disc evenly convex. Elytra (Figs. 31, 33) oval, 
1.06-1.17 times as long as wide, 2.31-2.63 times as long as and 1.54-1.62 times as wide as 
pronotum. Intervals moderately convex, twice as wide as the striae. Ventrite I and II shallowly 
concave on disc, ventrite V with concavity and denticles. Length ratio of ventrites I: II: III: IV: 
V =4.55: 2.95: 1.09: 1.00: 1.36 and width ratio = 2.07: 1.79: 1.47: 1.30: 1.00. 


36 


39 


35 38 37 42 


Figures 35-42. Male and female genitalia of Phytobius friebi from Heilongjiang, China. 35-39. Male; 40—42. 
Female.35. Penis, dorsal view; 36. Apex of the penis, dorsal view; 37. Penis, lateral view; 38. Tegmen; 
39. Sternites IX; 40. Sternite VIII; 41. Coxite and stylus; 42. Spermatheca. Scale bar = 0.20 mm (Figs. 35—40); 
0.10 mm (Figs. 41, 42). 
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Pygidium 1.28 times as wide as long. Sternite IX (Fig. 39) with spiculum gastrale shorter 
than the penis and longer than its apodeme, bent leftward. Tegmen (Fig. 38) with apodeme 
more or less stout, nearly half as long as the diameter of the tegminal ring, sides subparallel. 
Penis (Figs. 28-30, 35-37) relatively thick in profile, lateral sides subparallel in basal part, 
strongly curved internally and closed at apical 1/4, then gradually convergent apically, and 
apical projection rounded at apex. Endophallus (Fig. 35) with a pair of semilucent sclerites, 
and dense longitudinal dentiform spicules in the median part. 

Female. LB: 2.18-2.45 mm (mean, 2.29 mm), LR: 0.38-0.46 mm (0.42 mm), WP: 
0.83-0.92 mm (0.87 mm), LP: 0.61-0.68 mm (0.64 mm), WE: 1.25-1.39 mm (1.36 mm), LE: 
1.43-1.61 mm (1.51 mm). n = 10 for all measurements. 

Rostrum (Figs. 7, 8) 0.56-0.73 times as long as the pronotum. Pronotum 1.27-1.46 times 
as wide as long. Elytra 1.06-1.14 times as long as wide. 

Pygidium 1.20 times as wide as long. Sternite VIII (Fig. 40) with several minute setae 
near the apex, arms broad, 1.3 times as long as apodemes, as long as coxite and stylus 
combined, relatively separated, with inner margins shallowly arcuate and gradually broadened 
apically, with outer margins broadly arcuate, apodemes short and slender. Coxites (Fig. 41) 
robust, nearly six times as long as styli, styli apicolaterally inserted, moderate in length, nearly 
two times as long as wide. Spermatheca (Fig. 35) with cornu robust, strongly curved, collum 
moderately convex, ramus moderately marked, insertions of the duct and gland moderately 
distant from each other. Otherwise, practically as in male. 

Distribution. China (Beijing, Liaoning, Heilongjiang, Zhejiang, Fujian, Hubei, Hainan, 
Hongkong; Fig. 45); Mongolia; Eastern Siberia; Korea; Japan (Colonnelli 2004; Yoshitake 
2011). 

Specimens examined. China, Badaling 19, Badaling, 700 m, 04-VII-1963, Tiesheng LI 
leg, IOZ(E)894919 (IZCAS), 14, 700 m, 25-VII-1963, Tiesheng LI leg, IOZ(E)895077 
(IZCAS). Inner Mongolia 19, Chifeng, Balin-yougi, Saihanwula, 22-VII-2013, Mei QIN leg 
(ZAFU). Liaoning 19, Xinjin, Mt. Huarshan, 22-VIII-1963, Tiesheng LI leg, IOZ(E)895200 
(IZCAS). Heilongjiang: 14, Sunwu, Dongzhong, 29-V-1940, Jerrod MURAYAMA leg, 
IOZ(E)895650 (IZCAS). Yichun, Wuying, Fenlin: 1253359, 14-16-linban, on Polygonum 
hydropiper, 20-VII-2008, Junhao HUANG leg (ZAFU); 39, 20-VII-2008, Junhao HUANG 
leg (ZAFU); 6869, 40-linban, 21-VII-2008, Junhao HUANG leg (ZAFU); 29, Tangwanghe, 
22-VII-2008, Junhao HUANG leg (ZAFU); 1419, 68-linban, 22-VII-2008, Junhao HUANG 
leg (ZAFU). Shangzhi, Mt. Maorshan: 1329, 26-VII-2008, Sujiong ZHANG leg (ZAFU); 
1829, 28-VII-2008, Sujiong ZHANG leg (ZAFU); 14, Jianlagou, 04-VI-2014, Mei QIN leg 
(ZAFU); 1429, Jianlagou, 04-VI-2014, Jun XU leg (ZAFU); 4319, 05-VI-2014, Jun XU leg 
(ZAFU). Zhejiang, Lin’an, Taihuyuan: 19, Shangyang-cun, 23-TV-2014, Mei QIN leg (ZAFU); 
19, Fangrentoucun, 23-IV-2011, Mei QIN leg (ZAFU). Pujiang, Yantou, Sanbushi, 
N29°29.319' E119°57.987': 19, 17-VII-2005, Junhao HUANG leg, IOZ(E)985953 (IZCAS); 
43, 18-VII-2012, Kai SHI leg (ZAFU). 19, Jinhua, Jindong, Xiaoshun, Zhongjie-cun, 
19-VIII-2012, Lan YE leg (ZAFU). 19, Wuyi, Wangzhai, Rencun, Luoqiao, 09-VII-2013, Jun 
XU & Mei QIN leg (ZAFU). Fujian, 19, Wuyishan, Xingcunzhen, Caodun, 30-IV-2014, Jun 
XU & Mei QIN leg (ZAFU). Hubei, 1419, East Hubei, Macheng near Anhui border, 
Tiantangzai, 1600 m, VIII-2003 (NIAES). Hainan, 19, Wanning, 10 m, 15-TV-1960, Tiesheng 
LI leg, IOZ(E)895344 (IZCAS). Hongkong, 48, Chung HO, 31-V-1965, Katsura 
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MORIMOTO & Yorio MIYATAKE leg (ELKU). 


Figures 43, 44. Habitats of Phytobius friebi in Sanbushi, Yantou, Pujiang, Zhejiang, China. 


Biological notes. In July, 2008, about 200 individuals were collected on Polygonum 
hydropiper L. (Polygonaceae) by sweeping in an aquatic habitat under the pine forest of Pinus 
koraiensis Sib & Zucc. (Codiaceae) in the Lesser Khingan Mountains in northeastern China. 
In August, 2012, several adults were collected in a semi-aquatic habitat, dominated by 
Polygonum (Polygonaceae) plants and Poaceae grasses along a stream in Pujiang, Zhejiang 
(Figs. 43, 44). 
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Figure 45. Geographic distribution of the genus Phytobius in China. 
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Remarks. This species could be easily distinguished from the type species of this genus 
by having a stout rostrum much shorter than its evenly convex pronotum, and elytral intervals 
moderately convex, while P. leucogaster has a slender rostrum as long as its pronotum that 
bear a transverse arched sulcus closely before the lateral tubercules, and elytral interval V 
keel-like convex in the basal 1/3. 

The first record of this species in China was from Shaowu in Mts. Wuyishan, Fujian 
(Voss 1958). Here we found it widely distributed in eastern China from north to south. But the 
population from different localities varies in general appearance, since the Heilongjiang 
population has its thick brown vestiture metallic-shining, and all of its elytral intervals 
moderately and uniformly convex, while the individuals from Zhejiang and Fujian have their 
vestiture relatively thin and pale, and odd numbered intervals are more prominent than even 
ones. To confirm the populations are the same species, male and female genitalia of 
Heilongjiang and Zhejiang populations were compared and we found no obvious differences. 


Table 1. Intra- and interspecific pairwise distances of CO1 sequences for Ceutorhynchinae species, 
including p-distances and K2P distances. 


COI Intraspecific distances Interspecific distances 
P K2P P K2p 
Median 0.003 0.003 0.170 0.194 
Minimum 0.000 0.000 0.037 0.039 
Maximum 0.069 0.019 0.220 0.264 
95th percentile 0.019 0.019 0.206 0.242 
5th percentile 0.000 0.000 0.123 0.135 


Phylogenetic analysis was performed revealing that the two populations are perfectly 
separated from all the other affinis species and cluster together in the NJ tree (Supplement 2). 
The smallest intraspecific pairwise distances are always 0.000 and the smallest interspecific 
distances are 0.037 (p-distance) and 0.039 (K2P distance), while the median intraspecific 
distances are 0.003 (p-distance) and 0.003 (K2P distance) (Table 1). For the two populations of 
P. friebi, the pairwise distances are 0.069 (p-distance) and 0.073 (K2P distance) based on both 
models, while they are estimated 0.010 for P. leucogaster. The distinct intraspecidifc distances 
of P. friebi indicate the two geographically isolated populations might be in the process of 
speciation, diverging as well in morphology. 
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